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ABSTRACT
It has been shown by one of the authors
1
that in isotropic spherical coordinates
there is a relation between the mass of a static spherical gravitating body and the
pressure distribution inside it. In this paper the result is generalized for the case of
stationary axisymmetric congurations.
1
1. It has been shown that in the case of a static spherically symmetric distri-

















where M is the mass of the spherical conguration, P (r) is the pressure distri-
bution inside, k is the gravitational constant and  and  are the metric functions,
with r
s
being the boundary of the conguration, given by P (r
s
) = 0. It should be




































The same relation can be easily obtained in the framework of Newtonian theory
1
.
2. Now we shall try to generalize the formula (1) for the case of axisymmetric
gravitational elds, which can be produced either by a stationarily rotating axisym-
metric conguration or by a motionless body with a similar distribution of matter.
In the latter case one should assume the presence of internal stresses in the matter.
Since (1) can be derived only in isotropic coordinates, the generalization is
possible in the coordinates which in the spherically symmetric limit, for instance
when the angular velocity 
 becomes zero, go over into the isotropic form. It is









































where ; ;  and ! are functions of r , and 
. When 
 = 0 the distribution















that if the components of the metric tensor do not depend on
x
0
= ct the component R
0
0




























; i = 0; 1; 2; 3;  = 1; 2; 3. In the axially
symmetric case the components of the metric tensor are independent also of x
3
= 
, and the component R
3
3





























































are components of the energy-momentum tensor which in the



























































































































One can easily take the second integral in the LHS of (10) with respect to 

































































term, otherwise the integral will diverge.








order for the metric (4) in the external domein. One can start from






















































where J is the angular momentum, r
g
the gravitational radius and M the mass of
the body. One can see that in this approximation the metric coecients do not
depend on the angular coordinates. Thus, the transition from (12) to the form (4)
can be made by a scale transformation








where C and D are unknown constants. Inserting (13) into (12) and demanding
















































Inserting (14) into (11) and integrating with respect to we obtain the formula






























() is the boundary of the conguration, P [r
s
()] = 0:
In the static case, when P ,  and  =  do not depend on the angular coordi-
nate, an elementary integration with respect to  immediately leads to (1).
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